Burst-firing patterns in the prefrontal cortex underlying the neuronal mechanisms of depression probed by antidepressants.
Major depressive disorder (MDD) is one of the leading causes of morbidity worldwide. Several antidepressants have been widely prescribed to treat patients with MDD. However, neuronal changes in brain function remain poorly understood. Based on the standard chronic mild stress (CMS) model of depression in mice, we investigated the neuronal mechanisms of the classic antidepressant, fluoxetine, and a new compound (termed YY-23 in this study) derived from furostanol saponin. The results showed that both fluoxetine and YY-23 normalized CMS-induced depressive-like behaviors. YY-23 caused antidepressant-like behaviors with a faster action than fluoxetine. In terms of in vivo neuronal activities, a CMS-induced decrease in spontaneous firing in burst of medial prefrontal cortex pyramidal neurons rather than ventral tegmental area (VTA) was reversed by the chronic administration of fluoxetine and YY-23. We also found that CMS-induced deficits in the expression of prefrontal brain-derived neurotrophic factor (BDNF) were also restored by chronically administering YY-23 and fluoxetine. In addition, chronic administration of fluoxetine rather than YY-23 resulted in an improvement of antidepressive-like behavior and a change of burst firing of VTA in control-housed animals, indicating that the pharmacological effects of YY-23 were specific to CMS-treated animals. Together, these data suggest that the burst-firing patterns of pyramidal cells may be a neural biomarker of depressive-like mice and antidepressant action. Furthermore, synaptic transmission and BDNF may contribute to the rapid antidepressant-like effects on depression.